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1.1 Introduction

In accordance with Section 57004 of the Califotdemth and Safety Code, the North
Coast Regional Water Quality Control Board (Regidater Board) is required to
receive external scientific peer review of the stifec basis of any proposed amendment
to theWater Quality Control Plan for the North Coast Rag(Basin Plan). For the
Klamath River TMDL, the proposed Basin Plan amenuni@PA) will incorporate the
Action Plan for the Klamath River Temperature Diged Oxygen, Nutrient, and
MicrocystinTotal Maximum Daily Loads (TMDL), supded by the TMDL Staff Report.
Therefore, the Peer Review Draft Staff Report fgr Klamath River TMDLs was
reviewed by four peer reviewers. The reviewedsiments and Regional Water Board
staff responses are presented below.

1.2 Response to Peer Review Comments

Commentsof: Christopher A. Myrick, Ph.D.
Colorado State University
Department of Fish, Wildlife, and Conservation Biology

Comment M1:

Nutrient allocations and chlorophyll-a, Microcystis aeruginosa, and microcystin
numeric targetsto Copco 1 and 2 and Iron Gate Reservoirs developed to control
bluegreen algae blooms, associated toxins, and protect recreation and cultural
beneficial uses.

The methods used to develop the proposed TMDL dtiignt allocations appear to be
based on sound scientific practices and princifpledike some of the earlier work in the
Klamath system that focused solely on the KlamatemRmainstem, the information
used to develop the TMDLs also incorporated coatrdns from tributary streams. It
was also good to see the acknowledgement thaipiber iKlamath River region has a
high natural nutrient load that historically causaghificant blooms of phytoplankton
and other forms of algae.

One concern with the nutrients/organic matter saessl(Table 5.1) proposed for the Irpn
Gate Hatchery is that it may not be realistic tpest the hatchery to be able to achievg
zero net increase of nutrient and organic mateiddetween the hatchery intake(s) in
the reservoir and the hatchery discharge. By thexy nature fish hatcheries will produce
organic matter (excess feed, fish wastes, etc.dmieé the use of settling ponds and
careful control of feeding rates can reduce thewarhof organic matter produced, they|
do not wholly eliminate it.

D
QD

The use of the established World Health Organinattandards for microcystin drew
upon a body of existing public health researchlandelecting the low heath effect leve
(<4 ng/L) shows due concern for minimizing the impaatseneficial uses of the river.
The correlations between the microcystin andMth@eruginosacell density research

cited in the development of tiMicrocystisstandard (e.g., Figure 2.5) seem appropriate.
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Response M 1.

The project team wanted to make use of the largauatrof monitoring data and
scientific literature that was available regarding Klamath Basin when developing th
nutrient allocations and associated targets bedauseaturally eutrophic system the

margin for error for increases above backgrounery small. Phytoplankton blooms in

Upper Klamath Lake, both natural background andiibee extreme existing condition
have an impact on downstream water quality. Howetfe bulk of the organic algal
biomass reaching the location on the Klamath Rmasv occupied by Copco 1 and 2 ar
Iron Gate Reservoirs is not actively growing orrogjucing. It is when the Klamath
River waters are slowed by the reservoirs, credtikg-like conditions, that
phytoplankton growth increases to the point of inganuisance conditions during the
summer growing season.

The Iron Gate Hatchery discharge requires an NPpEE®it and the discharge
requirements of that permit must be consistent tiéhTMDL. The facility location
provides limited space for treatment options fagass water. PacifiCorp and Californ

Department of Fish and Game, the co-permitees bwillequired to meet discharge limjts

specified by the revised NPDES permit issued byRégional Water Board to Iron Gat
Hatchery. NPDES permits and TMDLs can incorpocatapliance schedules that can
take into account special circumstances that mgyime additional time to get the
appropriate treatment technologies into place.ompliance schedule adopted as part
the permit would consider the time needed for #@nittees to make any infrastructure
improvements to the hatchery and to implement mamagt measures that meet TMD
allocations. As described in the ImplementaticemPthe hatchery may be able to
achieve any remaining required load reductionsutiincoffset mitigation that would be
coordinated through the Klamath tracking and actingrprogram being developed as
part of the Klamath implementation plan. The fipaint is that the technical TMDL
must assign allocations to all sources to the temekded to meet water quality standa
without consideration of feasibility. During th@plementation phase of the TMDL
alternative strategies for achieving load reducioan be evaluated.

The initial Klamath TMDL targets for chlorophyll-Bicrocystis and microcystin were
derived from Technical Approach To Develop Nutrient Numeric Ennfs for
California” (Tetra Tech 2006) and other technical literatldsing monitoring data
collected in Iron Gate and Copco Reservoirs, tiogept team was able to make a site-
specific confirmation of the initial target values.
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Comment M 2:

Temperature and dissolved oxygen allocationsto Copco and Iron Gate Reservoirs
developed to support salmonid beneficial uses.

Iron Gate and Copco 1 and 2 reservoirs currengbheagnce summer conditions that ar,
stressful, at best, for the resident salmonidseBas the information in the supporting
documents and the draft TMDL, there are times wsamonids will experience lethal
combinations of high temperatures and low dissotweajen levels. The approach take

n

in the proposed TMDL of a compliance lens (see f&@du9) is an interesting one, and
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theory would provide the fish with narrow band aiter with tolerable temperatures (<
19°C) and dissolved oxygen levels (> 85% saturati@esearch on resident and
anadromous salmonids in California suggests tlegt tan maintain their body conditio
when exposed to temperatures in this range, andda that the “compliance lens”
affords them sufficient access to food resourdeshould provide a useful refuge again
a temperaturexygen “squeeze”. One question about this apprsaaimether such a len
will form given the thermal and hydraulic conditgim the reservoir, and, if it does forr
whether it will persist in the face of stochastieets such as strong winds.

An additional comment on the temperature and diesbbxygen allocations is that thei
intention is to support the COLD fish (i.e., salnu®), yet there are other native specie
(see reports by Moyle [2002] and the National Rete@ouncil [2004] {#3913} for a
comprehensive list of the species present) inyhtem that deserve protection,
especially in light of studies (e.g. Castleberrg &ech 1993 that demonstrate that the
other native fishes are affected by elevated teatpers and low dissolved oxygen
levels. These fish might benefit from the standabdit it would be useful to conduct a
more comprehensive evaluation of how the standaodsd affect them.

Response M 2:

The TMDL Monitoring Plan (Chapter 7) recommends glmg to determine the integrit
of the compliance lens. The minimum required theds of the compliance lens is eqy
to depth of the river under a pre-disturbance regifacifiCorp’s 2009 Reservoir
Management Plan evaluates the potential for agr#tie entire water column for both
fishery support and to inhibit nutrient export fr@ottom sediments.

The Regional Water Board has evaluated the liféecyejuirements of other aquatic lif
present in the reservoirs and has determinedhbatxisting proposed compliance lens
allocation specifications for temperature and dissboxygen are adequate to protect
most sensitive resident species, as well as anamrespecies should fish passage for
dams be provided.

Comment M3:

Analysis of tributary effects of tributary stream flow rates on stream temperatures
in thetributaries and mainstem of the Klamath River.

With the realization that conditions in the Klamathinstem immediately below Iron
Gate Reservoir can reach marginal levels (partilyuia terms of temperature) during th
hottest summer months, the inclusion of the triut@ntributions as a function of their
stream flow rates is very useful. The tributariagéhistorically been an important
component of the system, both a spawning and iggaabitat for some of the
anadromous salmonids, the provision of thermalgiafuand as sources of cooler, clea
water, and ignoring those, as some previous stindies done, would have been
fundamentally unsound (National Research Coundli720As was the case with the
nutrient standards, it was gratifying to see a rfingesffort on the Klamath system that
included the contributions of the tributaries te thermal status of the system. The

reviewer does not have enough of a backgrounddmnauwic modeling to comment upon

the technical nature of the modeling approach.
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Response M 3.

Thank you for your comment.

Comment M4:

Assessing the linkage between water quality and fish disease.
Fish diseases, in particul@eratomyxa shastand Columnaris have been repeatedly
cited as major fish health concerns in the Klantatin, particularly given the high

summer water temperatures and generally stressfdlittons that can predispose fish for

infection. The report summarizes the most recdotmmation available on the
relationship between disease and temperature,lsodreentions the potential effects of
the increased organic matter and nutrient loadhersécondary host (polychaete worm
The proposed temperature standards for the Iroa Baservoir tailrace and the Iron

Gate Hatchery (18.8°C) should provide some praiadgainst severe disease outbred
although the temperature does fall within the rarejegorized as having a high diseas
risk for juvenile rearing and adult migration. Neveless, given the natural conditions
the Klamath system above Iron Gate, it is unlikbgt a much lower temperature could
be achieved.
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Response M 4:

The relationship between the prevalence of fiskatie and water quality conditions
continues to be a very active area of research@iKkmath River with the results bein
reported at the annual Klamath River Fish Healthf@@nce in Fortuna, California.
Temperature is definitely an important componertheffish disease cycle but other
water quality conditions contribute as well.

The temperature targets for the Iron Gate tail emehatchery are not standards, but :
interpretations of the conditions that meet thed&ad, which in this case are natural
temperatures. Therefore, the Iron Gate tail rackeratchery targets were developed
based on natural conditions, as opposed to conditimat fully support the beneficial us

When implemented, the TMDL Monitoring Plan will pide information that enables
continued development of a fish disease modehiibtontribute to an improved
understanding of the effect of degraded water uatinditions on fish disease in the
Klamath River.
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Comment M5:

Overall, the proposed total maximum daily loadstémnperature, dissolved oxygen,
organic matter, and nutrients have been developrd information from a wide variety
of scientific sources, and using established sifieprinciples. While the reviewer does
have some minor concerns about the implementafitmecstandards, and in particular
about whether the “compliance lens” will functionreality as well as it does as a
conceptual model, there is nothing in the draft TiM@dcument to warrant a
comprehensive revision. The reviewer does hopeghiery that once the TMDLs are

adopted and implemented, the North Coast Regioraék\Quality Control Board will
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continue to evaluate new data as it is collecteaahust the total maximum daily loads
as necessary. The Klamath River system is a dynan@cand the ongoing
anthropogenic and climatic changes may lead tdtiaddi changes in the basin’s
hydrology and ecology that will require modificatiof the TMDLSs in the future.

Response M 5:

The Regional Water Board will ensure that monitgnineasures are included that will
allow for evaluation of compliance lens effectivesie The Regional Water Board is als
dedicated to the concept of adaptive managememthwéquires continued data
collection, data review and assessment, and ugpd&MDL implementation measures.
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Commentsof: Dr. Gregory W. Characklis
University of North Carolina at Chapel Hill
Department of Environmental Sciences and Engineering

Comment C1:

After reviewing these documents, my overall opin®that the plan makes use of
contemporary mechanistic water quality models #éinatbased on sound scientific
principles, and that the (largely) deterministisuks appear to be reasonable given thg
data and information available. That said, my prin@ncern is that even stadéthe-art

water quality models parameterized with extensatasets are not terribly accurate, and
d

are often unable to predict contaminant concewtnator loadings with what most woul
consider to be a reasonable level of accuracy. §itestcoming is certainly apparent
throughout the peeeviewed literature (e.g., Dorner et al. 2006; Reek 2003; Stow et
al. 2003) and was a central theme in the NatiomsaleRrch Council’'s 2001 report,
“Assessing the TMDL Approach to Water Quality Maaagent,” which recommends
explicit treatment and discussion of uncertainty @&rt of the TMDL process.
Consequently, reliance on deterministic modelirsyits without giving due attention to
the (often substantial) levels of uncertainty aftant with these estimates can provide
incomplete picture to those seeking to interpreséhanalyses for decision making
purposes. While | understand that there will ndaeenough data to fully characterize
complex natural system such as the Klamath, andlg@sions of this kind must often
made without the benefit of complete informatiomam@acterizations of the nature and
importance of gaps in data and understanding sHmuldore explicit. Therefore, my
primary suggestion would be that a more concertiedt ée directed toward the
evaluation and communication of the uncertaintyenent in these models. General
comments related to this issue are provided betdsa included are sections that
address the specific questions posed in the refpresview.

Within the review documents, many of the deternmamest regarding the degree of
allowable contaminant loading and the sourcesatfltading are made on the basis of
comparisons between model estimates of “naturalk@p@und levels (made mostly
without data) and model estimates of current caost(some of which are made with
the benefit of a calibration step involving curreiata). As such, it seems appropriate {
a greater level of effort be taken to more cleddgcribe the degree of uncertainty
attendant with both of these estimates. This widlvpe a better understanding of the
probability that a given set of mitigating actiomsl have the intended result.

Concerns over the lack of attention to the uncetyassue are heightened by several
additional issues, mostly related to the issuenadel calibration and subsequent
“corroboration” (a term which | interpret as beimgended to substitute for the more
commonly used term “validation”). First, while effavas expended in calibrating the
model for all 9 river segments using one year'9®Avorth of data, attempts to
“corroborate”, and thereby evaluate model perforreandependently, seem to have o
been undertaken in a couple of upstream segmeatshose residing almost exclusive

U
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in Oregon)1. None of the California segments amgabsy undergo any type of
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validation/corroboration analysis (with the exceptof the estuary, segment 9).
Predictions based on water quality models, evemib&t advanced models

parameterized with extensive data sets, are oftgriyhdivergent from observations, and

without any evaluation of model performance, ifidiflt to place a high level of
confidence in these modeled results. This wouldhsteebe relevant given that one of tl
central themes in the analysis involves comparingehresults from “current”
conditions with the results of models designedstimeate “natural” background
conditions. Furthermore, it appears that in sonsesaelatively small deviations betwe
modeled estimates of current and natural condits@nge as the basis for a decision or
the location and magnitude of a loading reductidhile the choice as to whether or ng
these models are accurate enough to reasonablgrsulggisions on actions is a matte
for policymakers to decide, | think that some gufaation and presentation of the
uncertainty associated with these estimates wawdtly facilitate more informed
decisions.

| am aware and sympathetic to the argument thalemeis think there is “never enoug
data”, but still believe that there may be oppaites to better convey the level of
uncertainty in modeled estimates. Along those |iftezppears that the
corroboration/validation efforts were limited bytbalata availability and the cost
associated with doing additional modeling (explamagiven Chapter 3, pg. 7). | do no
know the relative roles that each played in thasilee to forego the validation step, an
of course if there are no data available to unéertalditional modeling, that is one isst
(although one that might be revisited). Howevedatfa availability is not limiting, |
would offer some suggestions.

If sufficient data on current conditions existg@asonably validate the model for the
lower (i.e. California) segments of the Klamathibas more rigorous quantitative
approach to evaluating the confidence intervale@ated with estimates of current
conditions would allow for a more informed companf current and natural
conditions. In addition, while historical data amatural” conditions are not likely to be
available, some attempt at a sensitivity analys@uding an identification of the most
sensitive model inputs and an evaluation of theaictgthat varying these inputs has o
model estimates of water quality, would provide s®anse of model limitations (as
currently presented, at least in Figures 2.15 ah@, 2t appears that there is very little

uncertainty in modeled natural conditions). Indvent that data on current conditions i

the lower segments {®) is lacking, such a sensitivity analysis couldibeertaken here
as well. Some justification for the ranges of inpalues selected would also be
informative.

| might also suggest that if increased effortsragele to collect water quality data in thg
system, either as a part of this or subsequenttgffeome careful planning involving
consideration of a joint modeling and monitoringpagach might be useful. Current
advancements in the science of merging observasindsnodeling results in water
quality can significantly reduce the costs of rmasly characterizing conditions in a riv|
system (LoBuglio et al. 2007; Money et al. 2009 amght be worth investigating at
some point.
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The existing data seems to suggest that humantediare contributing to water qualit
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impairment in the Klamath Basin. Nonetheless, #ngrele to which this impairment is
occurring and the level to which current conditidesiate from natural conditions is

very difficult to determine using modeling as anpairy analytical tool. | understand that

this may be all that is currently available, buidee that a more explicit treatment of th
uncertainty associated with modeling results witiyide decision makers with a more
informed basis for making policy choices.

Let me reiterate that | find the models to be cstesit with sound scientific principles,
and the most upo-date thinking on water quality models, the simplet is that even
stateof the-art water quality models are not terribly accurated, while one could
always take issue with individual assumptions atipalar input values, | am not sure
that one set of choices would necessarily be bttser others. | do believe, however, tf
the lack of explicit attention to the uncertairggue could leave the impression that th
models are more accurate than they actually anes€mently, a more concerted effort
evaluate and communicate the uncertainty inheretitdse models would seem
appropriate.
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Response C1:

Regional Water Board staff appreciate the reviesveomments regarding uncertainty in
the TMDL models, and recognize the value of unagftaanalysis. The Klamath TMDL

development team (Regional Water Board, ODEQ, US EBgions 9 and 10, and
TetraTech) considered how best to assess and fyuanatilel uncertainty. Due to the
size and complexity of the Klamath River, limitebources, and schedules, it was
determined that quantitative uncertainty analysesfarmal, quantitative sensitivity
analysis were not feasible. However, the TMDL diepment team strove to minimize
uncertainty in other ways.

Development and application of the Klamath RiverOIMmodel has focused on key
best practices identified in EPA’'s March 2009 "Gande on the Development,

Evaluation, and Application of Environmental Modéiscluding peer review of models;

QA project planning, including data quality assesstpand model corroboration
(qualitative and/or quantitative evaluation of adals accuracy and predictive
capabilities). The Regional Water Board, ODEQ,EFA Regions 9 and 10, and
TetraTech have collaborated very closely over @ y®war period during the Klamath
River TMDL modeling process at both technical antiqy levels. In addition to the ke
practices noted above, model sensitivity and uac#st analysis have been considered
though to a lesser extent. Appendix 5 of the KigniaMDL Staff Report, "Model
Configuration and Results - Klamath River Model TdiDL Development” (Tetra Tech
2008a) details model assumptions, limitations, @mcertainty.

A formal, quantitative sensitivity analysis wasdas$ible due to the computational
complexity of the Klamath River TMDL model. Howeyéhe sensitivity of important
water quality conditions to various parameters extérnal forcing functions was
indirectly analyzed through the iterative modellwaltion process. Model calibration
and corroboration (aka “validation”) involved repeshadjustment of model parameters
and boundary conditions (which were based on adaildata) in order to achieve the

Py

best match between predictions and observatiohgs process inherently considered t

he
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sensitivity of model processes to influencing fastoThrough this process and the mo
than forty subsequent allocation runs, it was diat the model results are primarily
driven by the magnitude and timing of boundary d¢boid contributions (i.e., incoming
loads from upstream and lateral boundaries). Mpdeimeter sensitivity is much less
influential. Therefore, the major focus of Klam#&iver TMDL model refinements was
on acquiring and incorporating the most accuratecamprehensive data describing
boundary conditions to reduce uncertainty.

Model corroboration was conducted for the Oreggments of the Klamath River
(Model Segments 1 through 5) for 2002. 2002 wéectsd for model corroboration
because considerably more data were availablééupper portion of the river in 2002
than for other years. While cost was a factar,ttodel was not run downstream
(Segments 6 through 9) for 2002 primarily due moited boundary data for the
downstream segments. In general, boundary conditida are limited in terms of
representing the full range of temporal, spatiatl parameter variability. Thus, it is ve
likely that evaluation of additional calibrationfeaboration would be more tied to datal
limitations/ uncertainty than model performance.

Model assumptions, limitations, and sources of ttaggy were identified in the TMDL
and modeling reports, however a quantitative uagdst analysis was deemed
inappropriate. Uncertainty analyses such as iatemwmber, fuzzy parameter, Monte
Carlo, and Bayesian are not applicable to the KtarRaver TMDL model due to the
model’'s computational complexity and the developtfagplication timeframe. Runnin
the Klamath River TMDL model requires more thanegsiof continuous simulation
using a 2.66 Ghz duo-core computer and resultememgtion of over 5 GB of results.

It's simply not practical to run hundreds, thoussarat tens of thousands of scenarios to

support an uncertainty analysis. In addition tmpatational limitations, a quantitative

uncertainty analysis usually requires knowledgthefstatistical distribution of data and

parameters. This is not possible for the KlamatleRTMDL model due to spatial and

re

Yy

temporal data limitations. Data are generally agilable during a snapshot in time at a

particular location. Quantitative uncertainty ais& would provide a very limited
assessment of the situation. Data limitationdaagely the reason that a quantitative
error analysis was also not performed on the watality simulation. Rather, time seri
plots of model results versus observed data weakiated. They provide more insight

into the nature of the system and are more useful & statistical comparison. Trends|i

the observed data and cause-effect relationshipgeba various parameters can be
replicated with a model, although precise valuesagh and every point in time may ng
be. In addition to computational and data limdas, uncertainty associated with the
underlying model theory and its mathematical regmésgtion cannot be quantified eithe

In addition to the application of the TMDL modether lines of evidence were applied
assist in confirming allocations and targets, saglhe California Nutrient Numeric

I

to

Endpoints analysis (see Appendices 2 and 3), argaemperature modeling (see Section

3.3.3.2), and statistical analysis of empiricabda@ee for example Section 2.3.2.2) . Ir
addition, the Regional Water Board, ODEQ, and ERgiBns 9 and 10 have develope
a Memorandum of Agreement (MOA) that establish&amework for joint

implementation of the Klamath River TMDLs. Amontper things, the MOA includes

d
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agreements to:

= Work to develop and implement a joint adaptive ng@maent program, including
joint time frames for reviewing progress and coasity adjustments to TMDLS;
= Work with the Klamath Basin Water Quality Monitogil€oordination Group and
other appropriate entities to develop and implerbastnwide monitoring
programs designed to track progress, fill in datasg and provide a feedback
loop for management actions on both sides of tinencon state border; and
= Work to develop and implement a basinwide watetityjuaccounting and tracking
program that would establish a framework to traektew quality improvements,
facilitate planning and coordinated TMDL implemdita, and enable
appropriate water quality offsets or trades.
Regional Water Board staff’s intent is for thesg@l@mentation actions to minimize
uncertainties and to inform decisions related y adjustments / modifications to the
TMDL that may need to be made.

Based on all of these considerations, Regional MBdard staff believe that the Klamath
River TMDL models are performing well and are shikstools for establishing Klamath
River TMDL allocations and targets.

Comment C2;

1) Nutrient Allocations and chlorophyll-a, Microsystis aeruginosa, and
microsystin numeric targetsfor Copco 1 and 2 and Iron Gate Reservoirs
developed to control bluegreen algae blooms, associated toxins, and protect
recreation and cultural beneficial uses.

The use of chlorophy as an indicator of algal growth, including Migysss
aeruginosaand the accompanying microsystin seems suppertaben the data
presented in Figures 22L6. Similarly, the choices of target values fargé three
parameters seem reasonable. | am less sure ofititient allocations and whether the
targets suggested can be fully supported by trieace presented. There is very little
effort directed toward characterizing the degreehach nutrient inputs contribute to
increased algal growth. Model runs to determigaladnd chlorophylla concentrations
were undertaken for river segments upstream ofgbervoirs, in particular segment 5,
but in this case the models tended to substanbakypredict both, by several multiples
in most cases (FiguresH, H24, H31 and H39). While the instream models are
different from that (CEQUAL) used to model the reservoirs, it does novig® a high
degree of confidence that the nutrient input targe¢ an accurate indicator of the
outcome in terms of reducing chlorophgliMicrosystis aeruginosand microsystin to
desired levels.

Further downstream in Copco and Iron Gate resesyobservations of chlorophydl
concentrations are used to calibrate the@HFAL model across a range of depths on
several dates (Figuressland J6). Unfortunately, there is no validation exercised the
scale on the horizontal axis of the calibratiomufes is in mg/l (the standard for
chlorophylta is measured in ug/l) making it difficult to detene the relative degree of
accuracy inherent in the calibration exercisesaAasult, the linkage between nutrient
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inputs and the biological endpoints of primary iat (i.e. chlorophylh, Microsystis
aeruginosaand microsystin) is unclear, and | would havediko have seen a more
explicit rendering of the uncertainties associatétl these predictions.

Response C2:

Nutrient contributions to increased algal growtl mpresented in the Klamath River
TMDL model using modern water quality modeling teclogy. Both phytoplankton and
periphyton are represented in the system. Theapgrue of one category of algae versus
the other depends on the characteristics of theeety Nutrient impacts on

phytoplankton are significant only in the resergpiwhere water retention time is long
enough to enable algae to grow. In the fast-flowingrine segments, such as segment 5,
phytoplankton growth is insignificant. Thus, tHgaee biomass in the riverine reaches|is
not related to the nutrient concentration. Theusited phytoplankton biomass is similar
to the observed data in segment 5 and other segment

In a number of situations it appears that the modet-predicts chlorophyll-a levels.
Predictions for the Klamath River at Shovel Creek ghown below) exhibit high
concentrations in the middle of the year. Thisupsdargely due to upstream conditions
being carried downstream, and do not reflect iesrgrowth. In many of these
situations, chlorophyll-a data are not availablecmmparison.
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Although the Copco and Iron Gate model segments wet corroborated for an
independent time period, calibration results fer teservoirs demonstrate that the model
predicts trends in the observed data with respealgae growth. It's acknowledged that
the scales in Figures I-6 and J-6 don’t providengedous resolution, however, even a
the resolution presented the model clearly predncteased chlorophyll-a levels during
the summer and early fall. Corresponding dathénpiots (at the surface) also show th
trend.

S

As described in Section 3.3.4, in order to develdimal nutrient reduction allocation fof
PacifiCorp to control the blue-green algae in Coged Iron Gate Reservoirs, iterative
scenario runs (T4BSRN-C) were conducted using taenkth River TMDL model for
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segments 6 and 7, to obtain desired nutrient caratens under which the numeric
target of 10 ug/L of chlorophyll-a at the surfadeh® two reservoirs is met.

Supporting lines of evidence were also used toldpwae nutrient concentration target
for Copco and Iron Gate Reservoirs. The Califohudrient Numeric Endpoints
framework and associated steady-state BATHTUB entniesponse model was applie
to 2002 and 2005 using intensive monitoring dat@apco and Iron Gate Reservoirs
(Tetra Tech, 2008\utrient Numeric Endpoint Analysis for the Klam&iwver, CA
[Appendix 2 of Staff Report]). The BATHTUB analggirovides a reasonable fit to
growing season mean chlorophyll a concentratioseoed in the two reservoirs.
BATHTUB was also used to determine the nutrientuotidns needed to achieve the
target of a summer average concentration of 10 plglirophylla. The BATHTUB
analysis suggested that a total reduction in pharggoad of around 90 percent and a
total reduction in total nitrogen load of aroundBbpercent would be needed to achie
the algal concentration target for year 2000, iast with the reduction needs predict
by the TMDL model. The NNE analysis also lookedydnobacterial dominance in Irg
Gate and Copco Reservoirs using the Blue GreenxIndlkis indicated that current
phosphorus concentrations should lead to 50 - 6@peor more of the algal biomass &
cyanobacteria, consistent with observations of apanterial blooms. Under the
proposed nutrient targets, the fraction of bionessyanobacteria is predicted to decli
to 20-25 percent of algal biomass.

=N

ve
ed
n

S

-

e

Comment C3:

With regard to the allocation of “zero nutrientdiag from the reservoir bottom
sediments”, | have a few questions. Is this intendemean zero additionduman
induced nutrient loading from the bottom sediments, apzautrient loading of any
kind? If the latter, this seems a bit strange,\@suld guess that even in the river's
natural state, or a condition in which the resereaists without humaimduced nutrient
loadings, that there are sure to be some natutaéntiadditions to the system. Some ¢
these are bound to be in a particulate form andenttadir way to the sediments where
they would contribute some (n@ero) nutrient load on the water column. In eitneznt,
the concept of a “zero” allocation target is aidifft one to conceive of in any natural
context, and even if it were possible, the evidgmesented does not provide a high le
of confidence that the biological endpoints willleached.

vel

Response C3:

The rationale for the “zero nutrient loading froine reservoir bottom sediments” is
related to the change in form and timing of nutrieease into to the water column as
result of contact between the anaerobic hypolimmater column and reservoir
sediments. The reservoir, as an anthropogenictate) has created conditions during
summer stratification that result in the releasdis$olved inorganic nutrients into the
water column which are then transported downstreamtributing to biostimulatory
conditions below Iron Gate Reservoir, Under candg present with a free flowing
river, a similar release would not occur. The@kion amount was not set solely to
address targets within the reservoir. Rather libeation reflects the estimated

a

contribution of TP and TN released to the wateucwol during the summer stratificatior

—
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period. Section 4.2.2.2 has been revised to ba#seribe the quantification of nutrient
released from the reservoir bottom sediments.

Comment C4:

(2) Temperature and dissolved oxygen allocationsto Copco and Iron Gate
Reservoirs developed to support sailmonid beneficial uses.

|92}

Dissolved oxygen levels and temperature are cléakgd, and the data and analyses pn
fish behavior makes a good case that raising Dh@ l@vering temperature in the system

will enhance fish survival and reproduction. Theperature model seems to calibrate
reasonably well for the Copco and Iron Gate reses\(gigures 11 and J1), but some
validation step would have been comforting. Thal,daam not sure | understand how
the targets for temperature will be met, as theghothat the difference in reservoir

inflow and outflow in Copco and Iron Gate can lmsited to (on average) 0.1 C and 0.3

C, respectively, seems very unlikely given the terafure data presented in Figures 4
and 4.8. The residence time in the reservoirshemde the longer exposure to sunligh
and, particularly in summer, higher air temperawmeuld seem to make achieving this
goal difficult, even with the understanding thabdeeleases often involve cooler water
from the middle of the water column.

Response C4:

One of the primary tasks associated with the dgwreénmt of TMDLSs is the interpretatio
of water quality conditions, both current and coiat, as they relate to water quality
standards. Given that the water quality tempesgadbjectives for temperature require
natural temperatures, Regional Water Board staféavored to define the natural
temperature increase that would be expected itumalafree-flowing state, and thus
define a temperature increase that is compliarit thi¢ water quality objectives for
temperature. The 0°C and 0.3C difference in reservoir inflow and outflow in Gap
and Iron Gate reservoirs, respectively, representdmperature increases expected in
free-flowing, natural state.

7
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Comment C5:

The concept of the “compliance lens”, while beirgwto me, is an interesting one and
theory could be quite useful, however, | am skeptiegarding the ability to design a
thermal load allocation strategy that will relialogsult in such a lens. While it is
tempting to view reservoirs as entirely quiescertibes of water, almost all have
circulation patterns driven by wind, inflows, elthe thought that such a large and
complex natural system could be fine tuned to #grek necessary to consistently cre
a lens with the desired D.O. and temperature comditstrikes me as being very
optimistic. Nonetheless, given the information préed in the report, if such a lens co
be established, it would appear to offer a “honeeSensitive fish populations, provided

they are capable of finding and making use of sagions, and assuming that no other

factors (e.g., food availability) impact their atyilto remain in them (I know very little
about fish behavior/biology, so | am not qualifiecbffer many useful comments on
these issues).

n
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Response C5:

The compliance lens allocation was designed to theetinimum conditions for
beneficial use support. The allocation is requitad to conditions caused by the
presence of the dams, however specification of th@nallocation is met is ultimately th
responsibility of PacifiCorp.

Comment C6:

Lastly, | am curious as to why climate change isexplored as a possible reason for
increased reservoir and stream temperatures. Shiexly is data available on air
temperatures in the basin, and it would be relbtigasy to look for trends in increasing
mean, high and low values over time. If air tempers have been increasing,
particularly increased low temperatures at nighti¢lvy seem to be where the biggest
impacts are observed), this would appear to beébaimos contributor to increased wate
temperatures in the Klamath. These are certainiytfdrrinduced” increases to thermal
load, but local actions to combat these contrim#iovould not likely be effective. As a
result, some discussion of this issue, and an sisaty the size of climate change relats
contributions, if any, to those from other sour@resurn flows, altered channel
dimensions, etc.) would seem to be important whereldbping mitigation strategies.

Response C6:

Regional Water Board staff have addediscussion of the increase in air and water
temperatures in Section 1.6.4, Climate. The adiebetddiscusses Bartholow's (2005)
findings that average Klamath Basin air temperathave increased by 0’6 per
decade.

)

Comment C7:

(3) Analysis of the effects of tributary stream flow rates on stream temperaturesin
thetributariesand Mainstem of the Klamath River.

| hope | have not missed something in this ared (doelieve | have exercised due
diligence), however if | have not, it appears totimeg there is insufficient data and/or

evidence to support even general assessmentsmgeha the thermal conditions of the

Klamath tributaries, or to evaluate actions thaglthimitigate any potential impairment.
understand that professional judgment will plagla in decisions on whether and how
regulate these systems, and that these decisiostsaften be made without the benefit
sufficient data to conclusively demonstrate thatpghoposed actions will work as
intended. Nevertheless, in this case, the rela®asth of information makes it difficult
for me to understand how there is a basis for amgidered decisions.

to
of

Response C7:

Regional Water Board staff have add@ediscussion to section 3.3.3.2 of the consider
modeling efforts, and data they rely on, previousiynpleted and that this analysis dra
from. A synopsis of the data used as the basiseoptevious modeling work, and

able
WS

calibration results are presented here, and indludéhe text:

North Coast RWQCB June 2009 14
Klamath River TMDLs Addressing Temperature, DisedlDxygen, Nutrient, and Microcystin
Impairments in California



"The Heat Source model was previously implementeatie Scott River as part of the
Scott River TMDL development process. The origmaldel development, described ir
detail in theStaff Report for the Action Plan for the Scott Risediment and

Temperature Total Maximum Daily Loa(®egional Water Board 2005), was based on:

. comprehensive mapping of the Scott River channglnearby vegetation using
high-resolution aerial imagery,

. substrate and width-to-depth data from habitatty@iurveys,

. measured water temperatures at all 11 tributarigssurface connection to the
Scott River,

. measured air temperatures at 6 sites distributethahe longitudinal axis of the
Scott River,

. measured relative humidity data at 5 sites disteitb@along the longitudinal axis
of the Scott River,

. measured wind speeds at 3 sites distributed almntphgitudinal axis of the
Scott River,

. periodic flow measurements at 10 sites distribaledg the longitudinal axis of

the Scott River and the continuous flow recorchat“Scott River near Fort
Jones” USGS gauge, and

. a thermal infrared survey covering the entire medeeach (Watershed Sciencg
2004).

The model was calibrated for the August 27 - Septm0, 2003, time period using
temperature data from 21 sites distributed aloeddhgitudinal axis of the Scott River,
and validated using temperature data at 18 sitesglthe July 28 - August 1, 2003, tim
period (three sites were not deployed until aftagést 1, 2003, and were unavailable 1
validation).

The mean absolute error for the validation perioith@ 18 sites ranged from 0.5 to 2G4
(0.9 to 4.3F), and averaged 1°C (2.0°F). Average bias of the daily average error fo

the validation period at 18 sites ranged from 44.2.1°C (3.4 to 3.8F), and averaged t

0.2°C (-0.360F). The average bias of the Scott River daily ayet@mperature near the
mouth (river mile 0.5) was 0°Z (0.36°F).

The Shasta River water quality model is an appboadf the Tennessee Valley
Authority’s River Modeling System (version 4), ands originally developed by Abbot
(2002). The model was later refined by Deas andl&e{2004) to take advantage of
better refined hydrography data and a relativaigdajuantity of flow and water
temperature data. The model was calibrated andatelil using data from 8 flow gauge
and 11 water temperature data loggers distributetyahe 65.3 km (40.6 mi) simulatec
length of Shasta River between Dwinnell Dam andklaenath River (Deas and Geisle
2004)."

Shasta River model validation statistics were addetpresented in Table 3.2.
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Comment C8:

The question of whether or not a thermal impairnexmsts in these tributaries, and as a
result, in the mainstem of the Klamath itself, dees primarily around a comparison of
natural and current conditions. It appears that Bets of conditions are evaluated almost
entirely on the basis of modeling results. | cdind no evidence that models of
temperature in these tributaries had been calitbratdh actual observations, much less
validated. The only data related to this questigmeared to be in Figures 2.11 and 2.13,
which show some data on mainstem temperatureg @ioints where the tributaries enter
the mainstem, but do not provide enough informattomake any determination of their
potential impact. The model results are contingenaccurate information related to flgw
rates, channel morphology, runoff inputs, effeceiade and a host of other factors fof
which very little current data appears to existqimation on what would constitute
“natural” conditions is, of course, even more searrevious modeling efforts are
alluded to and seem to serve as a basis for thelmgdexercises in this effort (Chap. 3,
pg. 11), so maybe there was some data associdatedwm. If so, it would be nice to
include some discussion of this. Even if a compnshe set of accurate model inputs
were available, however, | think it would be ditflcto use these models to try to
distinguish the relatively subtle changes in stréamperature that would form the basis
for a decision on whether or not the tributary wiempaired (or whether the tributary
contributed to the impairment of the mainstem efttiker).

Response C8:

Please see the response to the previous commésd, the assumption that “relatively
subtle changes in stream temperature” have occagedresult of human activities in
Klamath tributaries is overly broad. The tempemat@nalyses conducted in support of
the Scott and Shasta TMDLs demonstrate that therrabanges in hydrology and
vegetation that have occurred in those basins imaled resulted in substantial changes
in stream temperature.

Comment C9:

Section 3.3.3.2 of the Analytical Methods sectiesaibes a series of assumptions and
modeling scenarios that suggest very little datéhese systems exists (and no data is
presented). The Scott River in particular seentgte been modeled with very little
information other than some current flow data (€zhR). With regard to the other
tributaries, the point is made that changes incéffe shade and stream channel
dimensions can have an impact on stream tempeyathieh is no doubt true, but the
evidence that changes in either of these areasthkge place in the tributaries seems
largely anecdotal. There is some vague mentiomanges in land use and the effects
that flooding may have had on stream channel vadthriparian vegetation, but no data
on this is presented (section 2.5.2.2). The sulesgdqnalysis of the impacts of different
levels of effective shade demonstrates that thewm&lde an impact, but little evidence |s
provided to suggest that there actually has bedraage in riparian vegetation.
Similarly, a discussion in section 4.2.4.1 on tbe&eptial impacts of sediment load on
temperature in the tributaries cites a higher tadam temperature the year after a flgod
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(on the basis of seven years of data) as evidératesédiment loads are a factor which
seems very shaky. This is then followed up by testant describing modeling results
that suggest a doubling of stream width can ine¢éamperatures-2 C, but there is no

data presented to suggest that stream wideningyimfthe tributaries has occurred.

Response C9:

Regional Water Board staff agree that data quangfthe relationship of groundwater
use to surface flows in Scott Valley is lackingheTeffects of the substantial interactiof
of groundwater and surface water on Scott Riveptatures were analyzed in the Sc
River temperature Total Maximum Daily Load analy$tegional Water Board 2005).
That analysis demonstrated the substantial infle@figroundwater accretion on Scott
River temperatures, as well as the need for arhatigerstanding of the impacts of
groundwater use on surface flows. Accordinglyr@gdwater study of Scott Valley hé
been initiated to better understand the interaatiogroundwater and surface water in
Scott Valley.

Our approach to handling the uncertainty assochattdunimpaired flows is to provide
analyses that bracket the range of uncertainty.folied that only the flows and
temperatures associated with the highest flow seehad a significant effect on
Klamath River temperatures. However, the analysigiucted by Regional Water Boa
staff indicates the conditions depicted in the bgjHlow scenario are likely to
overestimate natural flows and underestimate nlateemgperatures. Accordingly,
Regional Water Board staff chose not to assignlanation to Scott River flows.
Regional Water Board staff believe this is an appate approach to using the data
available in a process that requires us to makisides based on the best available
information.

The refernces cited in Section 2.5.2.2 documentetvels of water diversion in the basi
(also discussed in section 1.6.6), as well as igterty of substantial mining and timber
harvest throughout the basin. It was not our intemuantify those effects in section
2.5.2.2, rather to acknowledge that they have oedur

Regional Water Board staff have bolstered the dsiom of the evidence that channel
widening and loss of riparian vegetation has o@mim section 2.5.8, which discusses
the effects of sediment on temperatures.

Regional Water Board staff have added to the dsonsf pre- and post-flood
temperature data presented in section 2.5.8. ldetlie data and analysis persuasive.
Similarly, we find the data, analysis, and conauasipresented in the USFS’ assessm
of the 1997 flood to be persuasive.
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Comment C10:

As with question (3) above, | also find myself wendg whether there have been tren
toward increasing air temperatures in the Basm ¢limate change). This would be
another area in which data certainly exists, andlveeem important to explore when

trying to identify potential sources of increasé@am temperature.
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| do not want to be overly harsh here, but unlessetis substantially more data and
analysis of this issue than has been presentégge tdocuments, my opinion is that th
is insufficient information to make any informealgments.

ere

Response C10:

Regional Water Board staff have addediscussion of the increase in air and water
temperatures in Section 1.6.4, Climate. The adiebetddiscusses Bartholow's (2005)
findings that average Klamath Basin air temperathave increased by 0’6 per
decade.

Comment C11:

(4) Assessing the linkage between water quality and fish disease.

| have read through these sections and the conalsisbased on my very meager
knowledge in these areas, appear to be reasoffdiaesaid, | have no background in t
biology of fish or any other form of macrobiota, lsam not at all qualified to make
judgments on the scientific basis for establishinkages between water quality and fis
disease. | would, however, suggest that ProfesaosPaerl at the University of North
Carolina’s Institute for Marine Sciences, woulddoeneone capable of providing a
knowledgeable review in this area or, at a minimoauld point toward other individual
with related expertise.

h

(7]

Response C11.

Thank you for your review and recommendation. péer review of the Klamath River
TMDLS staff report included others with fisheryatdd backgrounds. In addition,
resource agencies such as California Fish and Gamied States Fish and Wildlife
Service, National Marine Fisheries Service, antdlrisheries programs have
participated in reviews of the document. Due ®uhiformly positive response to thes

e

sections no further peer review will be requested.
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Commentsof: Desiree D. Tullos, PhD
Assistant Professor,
Oregon State University
Biological and Ecological Engineering

Comment T1:

1.0 Nutrient, chlorophyll-a, Microcystis, and microcystin targetsfor Copcol and |1,
and Iron Gatereservoirs
| understand that these allocations and numemgetamwere designed to control blue-

green algae blooms and reduce the public heakh associated with algal toxins. | ha
summarized comments on the protection providedhbeytoposed TMDL for each
constituent in the table below, and include spedsues that should be addressed or

clarified in revisions to this Staff Report. Itrisy belief that, if fully implemented, this
TMDL would be protective of beneficial uses, wittetexception of thMicrocystis

aeruginosacell density, which | understand will allow fol58% exceedance probability.

chlorophyll-a

Type Water Quality Recommended | Comments on beneficial
constituent regulation use protection

Load allocation Nutrient loading from 0 load This will certainly protect

reservoir sediments beneficial uses. but it is

unclear how this could

actually be successfully

implemented.
Numeric target Suspended algae 10 ug/L I have some lingering

questions. The “sharp
increase in Microcystis
aeruginosa cell density
above 10mg/L Chl a”
(Section 2, pages 19-21) is
not as clear of a threshold
as document implies.
Please see comments
below.

Numeric target

Microcystis aeruginosa
cell density

20.000
cells/mL

Based on WHO criteria for
low risk exposure.
Appears to be protective
of human health and
beneficial uses. however.
is 50% probability of
exceeding low effects
threshold (Section 2, page
23) good enough?

Numeric target

Microcystin

4 pg/L

Based on WHO criteria for
low risk exposure.
Protective of human health
and beneficial uses.
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Response T1.

Regional Board staff believe that the reviewersriptetation that th&licrocystis
aeruginosacell density target represents a 50% probabifitye exceedance of the low
effects threshold results from an artifact of thenmer in which the probability plots we
calculated. Since the development of the peeevedraft TMDL staff report, a
technical memorandum has been released (Toxigioiocystisaeruginosabloom
dynamics and cell density/chlorophglrelationships with microcystin toxin in the
Klamath River, 2005-2008 — Kann and Corum 2009) tare completely discusses th
risk of exceedingvicrocystisaeruginosacell density and microcystin target levels at 3
chlorophyll-a density of 10 pg/L. This information has beeromporated into Section
2.3.2.2.

The probability plots are a good tool for illusingf the relationship between the

independent variables (i.e., chlorophyll-a concgians andMicrocystis aeruginosaell
densities) and the dependent variable (microcysticentration). However the plots
require an averaging algorithm that limits an estibin of the probability of exceedancs

at a specific threshold. It is possible to caltuthe exceedance probability at a specific

level for the independent variables. The exceeglanabability for the microcystin
thresholds for several specific values of the imthejent variables are presented in Tal
2.7 in Section 2.3.2.2. The point specific evabhratlemonstrates that when chlorophy
a was less than 10 pg/L that the exceedance freepsenf the public health thresholds
for Microcystis aeruginosdensity or microcystin concentration were less th@%.

=
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Comment T2:

Section 2, page 21 and 22 (Figures 2.3 and 2.4y. Wéhne the Chl a — Exceedance
probabilities not modeled for the numeric targ&u@/L)? If | am reading Figure 2.3
correctly, it appears that the transition actuattgurs under 1@/L for 20K and 40K

cells/ml MSAE. Further, for 100K cells/ml MSAE a0 ug/L, why were these not

modeled for the higher Chl a concentrations, asawer values were?

Response T2:

The model was run for all values of Chl-a that waesasured as part of the monitoring
program. In the peer review draft the probabititydel plot forMicrocystisaeruginosa
was erroneously presented twice and the probalbidgel plots for microcystin were nq
included. This error has been corrected. Thealibiby plots also use the same categ
median which introduces uncertainty for any diiattrpolation from the graph
regarding a precise threshold boundary. The snafuof Table 2.7 in Section 2.3.2.2,
which lists threshold values for each model compbnesolves this issue.

Comment T3:

Also, the document references that monitoring targee provided in Chapter 7, thoug
this was not included in the document | receivadtter, no implementation plan was
provided, and thus, it is hard for me to evaluhtsé TMDL regulations without some

—

sense of how they might be implemented (and madiprespecially given the
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dependence of these water quality conditions om fldification (see section below) in
the river.

Response T3:

Chapters 6 and @re not included in the scope of the technical ppgew and were not
complete when the peer review was conducted. Ttlesmaters are included in the public
review draft. In addition, flow modification is taide the scope of the TMDL and is
addressed through other regulatory processes.

Comment T4:

2.0 Load allocationsfor temperature and dissolved oxygen in Copco and Iron Gate
Reservoirsto support salmonid beneficial uses.

| understand that these load allocations are i@@mnd protect the beneficial uses
associated with cold freshwater habitat, spawmmgration, and early development,
migration for redband/rainbow trout.

My understanding is that the TMDL is a load alle@atfor DO and temperature during
the months of May to October for 85% DO at a terapge of 18.7C. | also understand
that the Regional Water Quality Board staff argopang revisions to DO objectives,

however, | do want to note my concern that theesurDO background conditions are

based on inappropriate data for this purpose. Topgsed alternatives (Section 2, pag
7) should protect these beneficial uses, if adoptetlimplemented. | believe the target
for overlapping temperature and DO “lens” is valitl should protect beneficial uses.

n D

Response T4:

It appears that the review comment is in referéadbe current DO background
objectives included in Table 3.1 of the Basin Pl#rso, the Regional Board agrees with
the comment that the Table 3.1 “background” vaheesed on daytime grab samples d
not represent true daily minimums. This is whyRegional Board is proposing the use
of 85% saturation at estimated natural temperatses alternative method for
estimated background DO (see Appendix 1).

(@)

Comment T5:

Please clarify how core vs. non-core designatiofide established.

Response T5:

The USEPA (2003) defines core habitats as thogesthgoort a moderate to high density
of salmonids, whereas non-core habitats are defisadoderate to low density-
supporting habitats. Ultimately, the designatibthese categories to a specific water
body, or reach of a water body, will require a-sipecific evaluation, which is beyond
the scope of the TMDL analysis. Regional WaterrBaaff have generally interpreted
the core designation to apply to lower order stiearere spawning and rearing occur
and the non-core designation to apply to higheeostteams that function primarily as
migration corridors with low density rearing alsecarring at refugia. The USEPA
guidance document (2003) includes further guiddocenaking these determinations.

n
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Comment T6:

Estimated natural temperatures plotted in Figut@ 2Section 2, page 47) are
guestionable due to model limitations (see commemtsiodel below). Using such a
coarse level of bathymetry (estimated from USG®$pgan introduce substantial erro
into the models. While | understand that detailathipmetry may not be available, som
analysis of uncertainty in temperature estimategaisanted as part of this analysis sin
this is such a fundamental part of the TMDL.

Response T6:

Klamath River model bathymetry was derived usirggliest available data and was
deemed sufficient for the purpose of this studhe bathymetric representation enable
the model to reproduce observed hydrodynamic ctexiatics reasonably well. The
temperature calibration, for example, demonstriétesnodel’s ability to represent both
observed magnitudes and trends.

r

Comment T7:

| have some concern regarding the monthly averaget for the reservoir tailraces,
while the TMDL document acknowledges the influenteeservoirs on daily
temperatures and the biological implications ofthehifts (Section 2, pages 38 and 3
Might a seven-day moving average be applied tddiace temperature target as well
believe this would be more protective of the beseafiuses this TMDL is trying to
address.

D).
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Response T7:

Regional Water Board staff chose a monthly avetaggerature based on the fact that

the developed estimates rely on a single seasdarahnual variability of the monthly
mean is less than metrics based on a 7-day timeefrdNumeric targets are simply
metrics to track compliance with the TMDL allocaiso Ultimately, it is the allocations
that provide the protection to beneficial usese Té@mperature allocations to the
reservoirs are set to equal natural receiving wataperatures, and achieving these
allocations, whether data is computed as 7-day mgoaverage or monthly average,
would meet the water quality standards.

Comment T8:

Again, implementation is a major concern for thiesgets. It is my understanding that
implementation would require substantial reoperatibthe dams and/or new inlet
structures to achieve these targets. Given theindimlyg agreement to decommission tf
dams in 2020, it is unclear to me whether suchgtmaent would occur in the interim.
Thus, it is relevant to ask whether these targdtpvotect beneficial uses if not
implemented until a decommissioning occurs. Thraughhe anticipated delays in
decision making about and implementation of theodeuissioning or alternatives, it is
critical that these targets be implemented in titverim to protect beneficial uses.

ne
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Response T8:

Actions taken by PacifiCorp to implement the Klam&MDL are dependent on the
outcome of the on-going settlement agreement dpuedot process. The Klamath Bas
Restoration Agreement (KBRA) is a negotiated set#iet agreement between as man
as 26 different parties designed to settle longebtay disputes in the Klamath River
basin. It focuses on water allocations in the upaesin, provides for fisheries restorati
and is structured around the central assumptidratihagreement to remove the lower
four Klamath River Dams will be reached. On Novemb3, 2008, an Agreement in
Principle (AIP) to remove four Klamath River damasrannounced after negotiations
between the federal government, representatives tine state of California, the state g
Oregon, and PacifiCorp. Regional Water Board st&ife not a party to the KBRA or
AIP negotiations. The final agreement regardirgdms may affect the TMDL
implementation schedule, which relies on the FEBI{€ensing process and subsequel
water quality certification by the State Water BhaAs currently drafted, the AIP
contemplates federal legislation that would allcaciRCorps to remain on annual
licenses from FERC, thereby indefinitely delayihg #01 certification and Clean Wate
Act compliance. The Regional Water Board directadf to monitor settlement
developments and staff has provided input to tiiegsaon appropriate water quality
measures to address TMDL compliance during theimtperiods before a decision
regarding dam removal is made and, if made, betwresrtime and dam removal.

n
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Comment T9:

3.0 Assessment of tributary streamflow rates on stream temperatures.

While projections of streamflows from the tributsriare problematic due to lack of da
particularly for the Scott River, my concerns retjag stream temperatures are more
focused on cumulative effects and the ecologidavemce of 8 temperature increase.
Related to implementation and its outcomes on catival effects, the narrative objecti
states that temperature cannot be altered unlessrdtrated not to adversely affect
beneficial uses. How will adverse effects be deteea? That is, how will multiple
actions be evaluated that could create adverseteffemulatively? My second concerr
regarding the ecological relevance &F femperature increase may simply be address
with some clarification of how theé’B limit was established. Also, please clarify ttis
is 5°F basinwide, as opposed ter action. My concerns related to establishing
“natural receiving water temperatures” apply hexevall.

[a,
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Response T9:

Regional Water Board staff rely on the USEPA'’s temagure guidance to evaluate
adverse effects to salmonids related to temperadsrstated in Chapter 2. In regards |
the 5°F temperature increase, because temperaturegeaeyhigher than optimal for
salmonids through much of the spring, summer, atidrionths, staff have concluded
that beneficial uses already are being adversébgtaid, and thus the water quality
standard becomes no temperature increase, andfhi@érease is not invoked. Thék
limit was established in 1972 when the Water Qualivntrol Plan for the North Coast
was first developed, and applies at any time acepla
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Comment T10:

4.0 Linkages between water quality and fish disease

| understand that improving the overall statusst populations is the key end point tg
restoring beneficial uses of the Klamath River.tiie end, | do believe the analysis
presented in the TMDL staff report on linkages le=wwater quality impairment and
impacts on fish disease is based upon sound dadatowledge, methods, and
practices. The conceptual models and well-suppaetedorovide a solid and
commendable overview of current science.

Response T10: Thank you.

Comment T11:

5.0 Additional concerns

As indicated in the discussion above, | have sodagianal concerns regarding the
development and implementation of this TMDL. | alsond that the document needs
substantial editing, with numerous typos throughewttax errors (watch missing
commas and affects vs. effects), superfluous apticétive text, and figure axes without
units. In addition, a figure with the location detCopco and Iron Gate reservoirs would
be very helpful. Finally, numbering pages continslgihroughout the document, as
opposed to section by section, would be helpfupforviding comments.

Response T11:

Implementation issues regarding the Klamath RiwdDL will be subject to an ongoing
adaptive management process but are outside tpe stthis technical review. It is the
responsibility of the Regional Water Board to idgmallocations that will restore
supporting conditions for beneficial uses. TheiBeg Water Board acknowledges that
there are several challenging issues related teemmgmtation but it is beyond the
purview of the Regional Water Board to dictatecsjpslly how TMDL allocations be
achieved.

The Regional Water Board staff will address editssgies prior to the release of the
public review draft. Location maps will be addedehhance reader understanding of
geographical setting.

Comment T12:

Modeling efforts to establish the “natural” condiis.As noted previously, | have
concerns regarding the resolution of bathymetrpeiia to the models and the calibratign
of the model components with limited data fromeliéint years (estuary calibrated for
2004, while Segments 1-5 for 2000 and 2002, andn8ats 6-9 for year 2000). Because
the model integrated results from CEQUAL- W2, RMand Il, and EFDC were used as
inputs to each other, this calibration scheme sqmartgcularly dubious. Additionally,
calibration of the model during using data fronow Flow when beneficial uses are
particularly susceptible to impairment would grgatirengthen the analysis [sic].

Related to this, | disagree with the statementt{&e&, page 9) that an implicit margin
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of safety is appropriate “because uncertainty waatfy reduced in the analysis by
applying a comprehensive, dynamic numerical modeprasenting conditions in great
detail spatially and temporally.” The model is based on great spatial and temporal
detail, and an analysis of model uncertainty ihlisly warranted.

Response T12:

As noted above, the bathymetric representatiothimiKlamath Model was based on the
best available data, and the model is capableasbreably reproducing the observed
hydrodynamic characteristics, e.g., trends and madgs of temperature. With regard to
calibration, the calibration period was selectedsodering data availability and
hydrologic conditions. The model was tested urdenge of hydrologic conditions, and
more importantly water quality conditions, sincevés calibrated for multiple years and
for multiple seasons each of those years. The2@@0 was a close to average year in
terms of flow while 2002 was a relatively low floygar. However, the year 2000
exhibited poor water quality conditions, and theswdeemed a key consideration for
TMDL development. 2004 was primarily selected tludata availability. It's important
to note that the routing of flow and mass from tgei to downstream models was
implemented only for models during the same y&dre estuary EFDC model, for
example, used observation data as its upstreandbaognondition rather than model
output.

An implicit MOS was used not only due to the sgatiad temporal detail of the model
but due to conservative assumptions that were jiecated into the modeling framework,
as noted in the TMDL report.

See also Response C1.

Comment T13:

Relationship of thisTMDL to the proposed decommissioning of Klamath River
dams.

While | realize that this TMDL document is to bepkelearly distinct from the FERC
reclicensing procedure for the Klamath Hydropowijgct (Section 2, page 2), it is
relevant and critical to consider the relationdbepween the proposed TMDL and
potential decommissioning. | suggest adding a @siom on how this TMDL might
restrict or otherwise effect plans for removalloé 4 dams (Copco | and II, JC Boyle,
and Iron Gate) on the Klamath River. Converselg,3taff Report should establish a
strategy for reconsidering the TMDL following theammissioning. In addition, the
Staff Report should consider how the TMDL targets be met during the interim periad
between approval of the targets and decommissipnihigh may extend well beyond
the proposed plans for decommissioning in 202¢hikxsense, it is hard to evaluate the
TMDL'’s ability to protect beneficial uses without analysis of the relationships
between the proposed targets and decision makimgf dtre Klamath Hydropower
project.

Response T13:

See Responses T8 and T11. Also, based on the Tividzleling analysis, the TMDL

North Coast RWQCB June 2009 25
Klamath River TMDLs Addressing Temperature, DisedlDxygen, Nutrient, and Microcystin
Impairments in California



allocations and targets would be achieved shod@dl#ms be decommissioned. Regignal
Water Board staff do not believe the TMDL wouldrbeonsidered following a potential

decommissioning, though the TMDL implementation MOétween the Regional Wate
Board, ODEQ, and USEPA Regions 9 and 10 does incaig joint adaptive
management and TMDL reconsideration.

=

Comment T14:

I mplementation and monitoring of thisTMDL.

It is difficult to provide an informed review of dmimeaningful feedback on this staff
report without the accompanying monitoring and iempéntation plans. It is not
appropriate for reviewers to project how the tasgetl be implemented, and yet, it is
impossible to truly understand the impacts of Hrgets without some sense of how th
will be applied. For example, are the secondaryetsr(e.g. “O miles of excess sedimel
impact”) even feasible? If these targets are urstdglwhat is the outcome of not
meeting them? Similarly, it is clear that flow miscktions to the river play a large role
in the water quality of the river. Related to implentation, if the dams are reducing pe
flow from 20-25% in May, and increasing minimum suer flows (Section 1, page 22)
then some flow modifications are needed, whichugriice a number of water quality
impairments addressed within
this TMDL, including:

o Flushing flows to prevent periphyton as substrate. Shasta (page 31)
o Summer low flows for dessication of polycheateg3a2)

0 Exposure of juveniles to C. Shasta (page 42)

o Flushing sediment (page 70)

The relationships between flow, temperature, D@nsa, and C. Shasta could be furth
developed in this TMDL. While | understand thatedd flow that affects habitat
conditions is not directly addressed in this TM3e(tion 2, page 2), it is impossible t
consider whether this TMDL is achievable given éikéensive modifications, particular
Lewiston and Trinity flow diversions and Copco dreh Gate regulation of flow, in the
Klamath River system.

23/
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Response T 14:

Targets are expressions of the conditions that matsr quality objectives and are not
independently enforceable. We believe the secortdagets are achievable over time,
but recognize that the time-frame for achieving ynainthe targets is long. Yet, we are
required to develop the targets as a quantificagfazonditions when water quality
objectives are achieved.

Comment T15:

In summary, taken as a whole, the scientific partbthe proposed rule is based upon
sound scientific knowledge, methods, and practidesvever, my concerns, described

above, limit my confidence in the ability of the TM to protect the beneficial uses of
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the Klamath River. Please feel free to contact ntle any questions or requests for
additional information.

Response T15:

Thank you for your thorough review.
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Commentsof: Dr. G. Mathias Kondolf
University of California, Berkeley
Department of Landscape Architecture & Environmental Planning

Comment K1:

General Comment

Overall the document reads well, and clearly exgl@irocesses by which water quality
degradation occurs. | found the explanatio@efatomyxa Shasta be very clear, and
resolved some questions | had harbored about thiggm in the past. Below, | limit my
comments to areas in which | have background.

Response K 1.

Thank you.

Comment K2:

Staff Report, Chapter 1

p.19 Drainage density is influenced largely bylirdtion capacity: highly permeable
substrates will support lower drainage densitigsnen areas of high precipitation. Th
slopes of Mt Shasta receive very high precipitatirt have low drainage density by
virtue of the permeability of the volcanic rocksdenlying them. Water yield is still high,
but it takes groundwater pathways to springs neaByycontrast, semiarid badlands
have notoriously high drainage densities but lowewsield by virtue of the dry climate
and low precipitation. Thus, we would not necasaxpect the pattern of drainage
density to mirror the pattern of water yield.

D

Response K 2:

The text has been changed to reflect the importahuodiltration capacity in determining
drainage density and to remove language linkinghdge density to water yield.

Comment K3:

Staff Report, Chapter 1
p.22 Text states that Fig 1.10 shows that pattewater use has shifted timing of peak
spring flows, etc — presumably this is a typo amoldd refer to Fig 1.11. The basis of
Figure 1.11 should be better explained. How muchis figure is based on the Bureau’s
natural flow study? Were the mean monthly flow$§tott and Shasta Rivers integrated
later or as part of the Bureau study? Note thaBireau study did not get rave reviews
from the NRC panel (NRC 2007).

Response K 3:

A citation has been added to clarify that the Saott Shasta river flows were published
by the USGS. The USBR'’s natural flow study repnéséhat best available natural floy
estimates at the time of document preparation aaaduitable for the purposes of
illustrating general comparisons.

<
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Comment K4:

Staff Report Chapter 2

General How would the proposed revisions to the DO dfojes change the frequency
and duration that the river fails to meet the olyes? It is not obvious how many DO
data have been collected and what patterns emengettiem. Even under pre-
disturbance conditions, we would not expect tharieh River to have the same water
guality of a mountain trout stream, so a differetandard is reasonable, but what exag
is the basis for the proposed standards?

Response K4:

In the TMDL problem statement the available quadisgured dissolved oxygen data fg
the Klamath River is evaluated relative to bothékisting DO objectives and the
proposed DO objective (i.e., 85% saturation atnahtemperatures). Table 2.10 and
Figure 2.24 provide the percent of measurementddahdelow the DO objective for
Klamath River reaches below Iron Gate Dam (8.0 mg/lhe analysis included nine
stations where data sondes had been deployed Magttier for 2004 — 2006. The
quality assured data resulted in several thousahdated samples for each station. Tk
same analysis was conducted for percent saturalibe.range of violations for percent
saturation (Table 2.11 and Figure 2.25) ranged faamnimum of 0% of measurement
below 85% DO saturation at several stations in 20085% of measurements below
85% DO saturation at the station located abovet&ioer. The TMDL model analysis
of dissolved oxygen conditions under natural coadg baseline alerted Regional Wat¢
Board staff to the need for a revised site-spe&fix objective for the Klamath River.
The natural conditions baseline modeling scenadaated that it was not possible to
meet the life-cycle and existing DO objectivesha Klamath River under natural
conditions. These model runs confirm your obsémnahat the Klamath River is not a
typical cold mountain trout stream.

Appendix 1 of the Klamath TMDL Staff Report detatt® selection of the proposed sit
specific DO objective for the Klamath River in Gafnia.

Comment K5:

Staff Report Chapter 2

p.34 Degraded channel habitatReading this section | noted that channel
simplification can lead to less hyporheic excharge,| see you brought this up later.
Another consideration that should not be ignored aonceptual model of how process
have changed on the Klamath River:

Prior to construction of the railroad in the ezﬂﬁy‘ century, during floods, the Klamath
River between Klamath Falls and Keno overflowed inbwer Klamath Lake (LKL),
where by virtue of its long residence time, floodleva would have deposited suspends
sediment and nutrients. Loss of this former cotiviég to the lake — in effect loss of a
floodplain and wetland storage function - probghigduced a significant increase in
flood peaks and reduction in removal of nitroged ather nutrients. Much of the wate
that overflowed into LKL probably evaporated frone tshallow lake surface, but some
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known to have returned back to the river when hanrécession limb of the flood, river
stage dropped below the elevation of the waterasarbf LKL. The characteristics of
this return flow were not documented, but it's likeo have been warmer than the
original flood waters. The hydrologic implicatioobthis seasonal overflow into LKL

(and its loss following construction of the raild)avere not adequately analyzed in the

Bureau’s Natural Flow Study (NRC 2007).

Response K5:

The Regional Water Board agrees that hydrologioigba to Lower Klamath Lake have

likely resulted in both temperature and nutriematyic changes that need to be

accounted for in any future updates of the con@@phodel. For the current purpose of
the development of initial allocations to the KlamRiver mainstem from the Lost Rive

basin the existing TMDL model adequately accouotddading from the Lost River
basin via the Klamath Straits Drain and Lost Riberersion Canal.

In regards to the temperature of returning LKL flo@aters, the temperature was most
certainly different from the temperature of thegoral flood waters, but was likely to be
close to that of UKL, based on their proximity aahilarity. Thus, the temperature of
the returning waters was not likely to have greattgred the temperature of the Klamg
River.

ith

Comment K6:

Staff Report Chapter 2

p.34-35 Clarify theeffects of increased fine sediment delivery tacti@neland resultant
bed fining and pool filling, versus sediment staiMa and bed coarsening. On p.34, th
former is cited as increasing periphyton growthilevbn p.35 the latter is cited as
producing the same effect (because the substrissisnobile). Perhaps they both car
produce the same result of more periphyton grolhthe mechanisms need to be
explained more clearly to resolve the apparentesmncy.

Response K6:

The text has been revised to more clearly delindeteffects related to: 1) reduced
desiccation due to less variation in flow regimenre stable growth substrate due to
channel coarsening; and 3) the reduced rate of sabslodgment of periphyton due to
reduced rate of impingement from reduced gravebkpart downstream. The discussic
of the deposition of fine organic matter (seneguegtoplankton exported from upstrea
reservoirs) has been moved to the discussion delatenpoundment effects on fish
disease related processes.

n
m

Comment K7:

Staff Report Chapter 2

p.34 Altered flow conditions Note that Copco and Iron Gate together impounig o
about 5% of the mean annual runoff. This is a wemallimpounded runoff ratidy
California standards (Kondolf and Batalla 2005}oifpare to 80% for the Sacramentg
and 120% for the San Joaquin overall, higher fonesspecific drainages: 460% for

Putah Creek, 240% for Stanislaus.) Storage byeUlfamath Lake may be more
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significant, probably affecting low flows the mosdt's not clear that the frequency or

magnitude of scouring flows is less now than inlgte 19" century, because Copco and

Iron Gate would have little storage effect, andrtetacting reservoir storage effects w
the significant loss of flood overflow into LKL. ®&eover, to have increased depositia
of sediment in the river bed you need not onlyetuce scouring flows, but you need g
sediment source below the dam, because the dartrajapéng at least the coarser
fraction of the sediment load.

as
n
|

Response K 7:

Regional Water Board staff have revised the textddfy that scouring flows are also
dependent on sediment dynamics, and have remoedexhdiscussing increased rateg
of deposition.

D

Comment K8:

Staff Report Chapter 2

p.35 Dams halt downstream transport of gravelThe hypothesized effect is probably
correct in that directly below Iron Gate substitads significantly coarsened, as shown
surficial grain size measurements (CH2MHill 2008)is possible to scour periphyton

from stable cobble beds by transporting sand dwemt but sand is trapped by Iron Gate

Reservoir so the reach immediately below the damlavbe starved of sand. Note that
this effect would persist downstream only untibtriary contributions of sediment
became significant. Below Iron Gate, Bogus Credkvdrs enough gravel to the
mainstem (some of which is exotic gravel placethenchannel to improve spawning
habitat in the tributary) to produce mobile gravats starting just below the US
Geological Survey gauge, about 100m downstrearneofributary confluence.

by

Response K 8:

Regional Water Board staff agree that this prooa$goccurs in a limited reach below
Iron gate dam, but nonetheless it occurs and weuseit should be accounted for in ou
conceptual model, particularly because it relatebé acute incidence of disease in th
reach.

At

Comment KO:

Staff Report Chapter 2

p.36-37 Thermal processes related to sediment loddseems the document is arguin
that several separate processes occur. It mighsdékell to clearly distinguish them, as
the reader is likely to conflate them now.

The first paragraph refers to “...pool filling, in@ged width, decreased depth, and/or
reduction of intergravel flow.”

The second paragraph notes that sediment camfils@nd narrow channels, so that th
river flows over an aggraded surface in what walleowider channel. Simply by virtue
the increased width (and thus reduced average Xepthan expect more exposure to

e
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solar radiation and greater heating.
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The second paragraph notes that aggradation calt irekoss of riparian vegetation, but
the mechanism is not stated. Is it because theadgd channel exerts more erosive force
on banks and undercuts them, causing riparias teefall into the channel? (In this case
we should probably give some credit to the incréasanplexity that might result from
the large wood in the channel.) Is it becausatwaded channel raises the water table
in the adjacent banks and waterlogs riparian taglepted to better-drained conditions in
summer months? Whatever the mechanim(s), expgiarbetter, and if this point is
drawn from Lisle’s work, cite accordingly.

The third paragraph expands on why a wider, shalta@hannel will gain more heat in
the daytime (and lose more at night). The PoonteBerman (2001) citation is
incomplete in the References Cited as only theaastand title are included in the
citation, not the journal or report series. Preahbiythis report documents some of
Poole’s work in eastern Oregon, where bed complexia primary driver of hyporheic
flow and moderation of diurnal temperature flucioias (Poole et al. 2006). This is
another mechanism, and should be clearly distithggdisrom the channel becoming
wider and shallower, as it pertains to the forntheflongitudinal profile, rather than the
Cross section.

Channel simplification that reduces the undulationthe bed, can reduce the exchange
of surface and groundwater. Two recent studieg ldacumented that more complex
channels with significant bed undulations (e.gglgdfle alternations) have more
hyporheic exchange and moderated diurnal temperfltiatuations. Alicia Arragoni’s
masters thesis research on the Umatilla (with Balweuments the moderating effects jon
diurnal temperature fluctuations of complex bedtaphy. | believe her research ha:
appeared in Water Resources Research by now, tHdwagte only a draft version on m
computer (Aragoni et al, submitted), which | attadhark Tompkins’ PhD research
(2007) documented hyporheic exchange in compleshemareduced diurnal fluctuation
by 2C or more on Deer Creek in Tehama County.

LN
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Response K9:

Regional Water Board staff have re-written thigisecfor clarity and have addressed the
issues identified by the reviewefhe Poole citation has been completed and refeas t
journal article that presents an overview of hunmiiiences on stream heating proces

1Y

Comment K10:

Staff Report Chapter 2

The second paragraph on p.37 alludes to reducedepéility, which would result from
deposition and infiltration into the bed of finedsments (silts, clays), but this point is
not developed. There are examples in the liteeatfiside channels whose groundwater
exchange has been blocked by a surficial layeiltpsach as along the Rhone River in
France, where an overlying silt layer was removaalieitly to restore hyporheic
exchange (Henry et al. 2002). This has probabtyiwed in some places in California
and Oregon, but | cannot think of an example ntithere is any evidence for such
effects on the Klamath or its side channels, tloslal be useful to present in the TMDL.
Also in Australia, ‘sand slugs’ have reduced hypar@xchange in many streams
(Boulton et al. 2002).
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Response K10:

Regional Water Board staff believe that conducisotie appropriate heat exchange
mechanism, based on our understanding of the sciemt review of the literature. We
have added language clarifying the way that condeitteat exchange processes act on
hyporheic water to influence temperatures.

Comment K11:

Staff Report Chapter 2
p. 37 Thermal processes related to flotvmay be worth noting that this simple model| of
more water flowing faster down the channel liethatheart of most temperature models,
but does not account for channel complexity andltieg thermal refugia. In some
cases, thermal refuges like ‘cool pools’ functi@tter at lower flows because they
remain more hydrologically isolated from the wargimain

Response K11:

Regional water Board staff have added languagectaafies that advective heat
exchange works in concert with other heat exch@ngeesses to determine the overal
temperature of a stream.

Comment K12:

Staff Report Chapter 2
p.45Temperature It is known that salmonids near the southerndarteir range in
warmer waters of California have adapted to higeemperatures

Response K12:

Regional Water board staff have added text ackroiyuhg the existence of data that
indicates that some populations of southern Califosteelhead may have higher
temperature tolerances. However, we believe beatdmperature tolerances suggested
by USEPA are appropriate for assessment of temperabnditions in the Klamath,
based on studies from the north coast of CalifajWealsh et al, 2001; Hines and
Ambrose, undated).

Comment K13:

Staff Report Chapter 2

p.70,second paragraph, streambed armorirggrmoring of the streambed on the
Klamath River is the result of trapping of sedimbythe upstream dams, not alteration
of the flow regime by dams. As noted earlier, Gppnd Iron Gate together impound
only around 5% of the mean annual runoff and hateeduced peak flows very much,
but they do effectively trap all bedload sedimeMioreover, other things being equal,
one would expect the greatest armoring below daatsdonot reduce high flows (like
Copco and Iron Gate) because these reaches stlltha energy to transport sediment
but have lost their coarse sediment load to upstregervoirs (Kondolf 1997). Dam
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Response K13:

Regional Water Board staff have refined the languaghe text to remove the emphas
on the role of altered flow regime in the discussb streambed armoring. Despite th
limited range of the river bed that is impacte&, éxcess accumulation of periphyton i

the affected reach appears to play an importaatinohigh levels of parasite infestation.

is
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Comment K14:

Staff Report Chapter 2

p.70,third paragraph, tributary deltas Formation of deltas at tributary confluences is
probably attributable to pulses of sediment fromnttiibutaries, rather than reduced
competence and transport capacity of the mainstesrtaldam

Response K 14:

Regional Water Board staff have removed the tdxbating effects of the altered flow
regime to the sediment deltas at tributaries.

Comment K15:

Staff Report Chapter 2
p. 70,debate between second and third paragrapiste that these two paragraphs
imply contradictory conceptual models, though they not spelled out. Paragraph 2

implies that transport competence and capacity baea increased by the dams (more

scour of gravels) while Paragraph 3 implies thaythave been reduced (less ability to
mobilize sediments delivered from tributaries).

Response K15:

The changes described in the two previous resp@ukkess this comment and resolve

the contradiction.

Comment K16:

Staff Report, Chapter 3

p. 13-14,Scott River flow and temperaturéfound the discussion of interactions amo
surface flow, groundwater, and water extractionhenScott Valley to be informative,
not knowing much about this topic in advance. yrave missed something in my
reading, but it is not clear to me what data camstthe model assumptions here. Wha
temperature data exist, for what locations, eteth&ps the document would be more
credible if specifics regarding available data amdrpolations/estimates needed were
spelled out in lieu of terms such as “moderate artiauch as in the passage, “These
estimates are based on a moderate amount of dgifiaformation, couple with
reasonable assumptions about the hydrology of to& Salley.” The next sentence
refers to “uncertainty”’; to what extent can it heaqtified?

ng
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Response K 16:

Regional Water Board staff have revised the desonf the Scott River flows and
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temperature analysis, including a discussion otthesiderable amount of data used in
the development of the Scott River temperature inode

Comment K17:

Staff Report, Chapter 3

p.15Trinity River temperaturel’m surprised there are not better temperatuta fita the
Trinity, given the degree to which it's been stutlieAgain, perhaps a clearer statemer
of what is constrained by data, what kinds of iptdations/estimates were required, an
what uncertainties would result, could improve doeument.

Response K17:

Regional Water Board staff have added more tettierdiscussion of Trinity River to
describe our reasoning related to the assignmehgeofrinity River temperature
boundary condition.

Comment K18:

Staff Report, Chapter 4

Figures 4.1-4.3 seem very effective ways to comgateithe conceptual model of
nutrients inputs. Can the figures (or supportag)tbe modified to indicate which
numbers are based on actual field measurementgmsgand which values are
interpolated/estimated? Some indication of theetlamty in these values?

Response K18:

The vector diagrams illustrating pollutant sourfmgotal nitrogen, total phosphorous,
organic matter are all based on TMDL computer madrllations. No quantitative
uncertainty analysis has been conducted on the TkiDtlel simulations. However the
TMDL model was calibrated and validated during matvelopment. The Regional
Water Board is confident that the model estimatesifde an adequate basis for
assigning initial allocations that will drive TMDtompliance measures. The Klamath
River TMDL is an adaptive management process thlabe/ supported by a basin-wide
monitoring program. The source assessment anch#ibms will be reevaluated as part
of the adaptive management process.

Comment K19:

Staff Report, Chapter 4

p. 33 thermal refuges at cold-water tributary mouthEhe effect of increased tributary
sediment loads filling in cold water refugia apsetar be an important effect. Any
citation to support the last sentence of paragfaph

Response K19:

Two citations supporting this point have been adddatie document.
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Comment K20:

Appendix 4 Fisheries

This section appears to be a good summary of dkaitkata on status of fish in the basin
overall. Figures 2-4 are interesting but somewdifétult to read. Perhaps they would

be more readable if the lines showing reaches wirsrgersist were to be different
shades or thicknesses of blue or green, while esaghere fish were extirpated were
shades of red or orange.

Response K 20:

Comment noted. The changes suggested by the mvieay result in maps that are
easier to read. However, we believe the maps pr@seurate information, and due to
technical reasons we are not altering the map tiepic

Comment K21:

Appendix 5-D Deter mination of Tributary Flow

The approach presented is reasonable as a firdiuduhe explanation seems to leave
many questions hanging. First, the net increadliewfrom one gauge to the nextis
attributed to the intervening tributaries, andweger yield is assumed to be a constan
per unit area, i.e. tributary responsible for 400the increased drainage area is assun
to produce 40% of the increased flow. Lacking exfigrmation beyond drainage area,
this is reasonable, but precipitation is highlyiable spatially, so it would seem that an

isohyetal map should be consulted to assess threa@&gwhich this simplification might

result in significant over- or under-estimateslinaation of flow to individual
tributaries. Second, the USGS method involvesthipmaverages, whereas the TMDL
model used 7-day average values. How exactly waglbne? For each water year,
were days 1-7, 8-14, 15-21, etc averaged? (ia.1q, Oct 8-15, etc) How different
were the results for high-flow months vs basefloanths? (I would expect some
significant differences.) And finally, who is theysterious “Mr. M, Flug"?

[
1ed

Response K21:

Comment noted. We agree that the excerpted tedrdioprovide the detail that would
answer the questions posed by the reviewer. Hawthetext is excerpted from a
Pacificorp report and we can’t comment on thosaildeof the analysis, as we were no
privy to them. Finally, we believe that the mysias M. Flug is Marshall Flug of the

[

USGS.
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